Abstract-The Information Quality Lab (IQL) is planned to develop low cost movable/mobile community e-health system for rural area. The system is built on the wireless LAN technology known as WiFi, which is the standard developed by the IEEE 802
INTRODUCTION
China has a largest population in the world (1.3 Billion) and 0.9 Billion is rural population [I] .They are composed of 0.75 Billion rural people who live in rural and 0.15 Billion who live in urban as migrant workers [2] . Although their average income increases every year to about 4000RMB/year (US$1.4/day) at the end of 2006, the income gap between rural and urban is becoming large year by year.
With the income increasing of rural areas, rural population has started to pay more attentions on their health situation and their personal health expenditure is growing fast in this decade. (Figurel) , In the figure, both urban and rural health expenditure has increased about 6 times from 1978 to 1998, but these data won't make sense for us due to Chinese health system has experienced revolution from plan reform to market reform in this period and the percent of government health expenditure has decreased from 36.2% to 15.5% [3] . After 2000, the increasing rate is steady and keeps in 8-1O%/year, ( This figure shows the market potential of rural healthcare. Compared with urban people, the rural HER is increasing fast, which means rural people's health care needs are more urgent. And the fact is that every rural household has paid more and more expense on health care. If fast development of Chinese economics is considered, the increase is abundant. However, the increase is negative sometimes. Rural people have to pay the same expense if they want to share same health service with urban people. As a result, challenges are still there if someone would like to emerge this market. One of the missions of Information Quality Lab (IQL) [4] is establishing low cost movable/mobile community e-health system for rural area. The system is built on the wireless LAN technology known as WiFi, which is the standard developed by the IEEE 802 Committee. Pilot Projects are spread throughout China and the applications are of great variety for the improvement of the quality of life in the communities of Chinese rural and remote villages separated by mountains or in the sparsely populated regions.
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II. CURRE NT CHALLENGE
Up to now, China has basically established a covered medical and health service system in rural areas, the existing of more than 40,000 Township Healthcare Centers (THCs) and Village Clinical Points (VCPs) more than 610,000, county and village health workers more than 3.54 million. In this system, THC and VCP belong to primary health care. And they are serving for local rural especially. THC provides parts of diagnosis, treatment and simple surgeons but the equipments are not advanced. VCP is the fundamental health care organization in rural area. Every VCP has one or two Village doctors and is composed of a consulting room, a transfusion and observation room, a treatment Room, a drug store and an education room sometimes.
Compared with high level hospitals, primary health care seems a larger potential on rural health care design due to: 1.
Large target group: China has 40.000 THCs and 6,090,000 VCPs and they will care at least 0.6 Billion rural people directly. The user group is attractive enough.
2.
Gaps between health care needs and current situation: Current health resources can't meet all health needs. 3.
Policy of Chinese government: Chinese government will pay a policy prefer on rural primary health care. Although it has good opportunities to design for primary health care, a lot of factors should be considered before a prefect design and a successful business. So a suitable design methodology is necessary, and it will bring new opportunities on this topic.
III.
ARCHITECTURE A. System architecture and content E-health architecture is shown in Figure 4 . The major components in this architecture are data acquisition, processing,
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and storage. The eHealth platform in IQL servers are used to store patients' personal and diagnostic data as well as other support data in the system. These servers are connected to the hospital intranet to provide local access as well as remote access to the doctors, staff, and patients. Sensor and measurement devices are attached to the patients, and the data generated by these devices are transferred to the PMIS server via a wired (e.g., LAN) or wireless (e.g., WLAN or personal area network, PAN) intranet. The patient data can be retrieved from the eHealth server and transferred to the doctors' inquiry system. The intranet is connected to the Internet so that patient data can be acquired (e.g., from the patients' home) and retrieved (e.g., from the clinic or ambulance) remotely. THC and VCP, which can improve rural case survivals significantly, is an essential component in a telemedicine system. Transmitting vital biosignal (e.g., heart rate and blood pressure) and other data (e.g., accidental injury image) from a rural area via a trauma system to the hospital can increase the effectiveness of three level treatments. Especially when the system is deployed in a mobile ambulance, medical experts can provide suggestions and instructions accurately and in a timely manner based on high-quality diagnostic images and video.
B. Application of Wireless Mobile Networksfor Rural Health
Traditionally, telemedicine services are provided by using wired networks such as telephones, and DSL or cable-modem based broadband access systems to transmit biomedical data between a hospital and the point of care. However, these fixed systems have limitations in providing services to patients in rural localities and when the patients are mobile. Therefore, mobile telemedicine services with applications in emergency healthcare, telecardiology, teleradiology, telepathology, teledermatology, and tele-oncology have become popular to provide prompt and effective patient care. With emerging wireless technologies, patients can access healthcare services not only from hospitals, but also from rural healthcare centers, ambulances, ships, trains, airplanes, and homes [5] .
There are three types of wireless systems that can be used for telemedicine services. These are satellite communications systems, cellular networks, and wireless LANs for large, medium, and small coverage areas, respectively. In terms of mobility, satellite communications systems provide the most flexibility. However, the cost of system operation is high, and the size/weight of the networking equipment is large/heavy. For local telemedicine services (e.g., inside a hospital or healthcare center), WLAN-based systems would be the most suitable. However, WLANs have limitations in terms of mobility and coverage coverage area. Cellular networks are suitable to provide three-level treatment in a mobile scenario (e.g., in an ambulance). Even though cellular networks (i.e., 3G networks) offer a reasonable compromise between the mobility requirement and the cost of the system, transmission speed may not be high enough for high-quality diagnostic video and images.
C. Advantages of Using IEEE 802 for wireless e-Health
The advantages of using IEEE 802 technology for wireless rural e-health services can be summarized as follows.
High bandwidth: Due to the large transmission bandwidth, transmission delay for high quality images such as ultrasound and radiology images can be reduced considerably.
Integrated services: In a clinical grade network that supports fully functional telemedicine services (e.g., diagnostic, physical monitoring, pharmaceutical, and drug dosage management services), the large network capacity can be exploited to communicate various types of monitoring and diagnostic data simultaneously.
QoS support: With the predefined QoS framework, transmission of medical data can be performed efficiently. In a three-level healthcare system deployed in an ambulance, for example, conversation between a physician and a patient can proceed online while diagnostic images are being transmitted.
Security: This is crucial for telemedicine services. Patient information must be communicated in a secure and reliable manner. The MAC layer security feature in the IEEE 802 standard can provide access control and encryption functionalities for wireless telemedicine services.
IV. R&D ROADMAP OF IQL
There are two types of roadmaps, one is the roadmap of research and development (R&D), and the other is strategy roadmap [4] . Research process in the R&D roadmap from 2009 to 2014 has been proposed by us.
A. Research Process
In this research process, Primary/Second hand data is collected firstly through related research partners: Zhangjiakou City -Kangbao County -Tucheng Village, Gansu Province in minority areas -Aksai County and referred official data: statistic from the Ministry of Health (MOH). These data are structured accurate up to date, which compose of background knowledge and experienced tool for researchers. Qualitative and Quantitative research will be done to analyze and structure research data and insight on possible needs and goals will be found through this research.
B.
Qualitative research
To gain initial insights on healthcare needs, a qualitative exploratory research has been carried out in Kangbao County, rural Zhangjiakou City. The main approach is based upon the observation of the customs, habits and differences between people in everyday situations and four tools are used: Personas are archetypal users with specific goals and needs on real market and design research. They each represent a characteristic group of users, like 'workers' or 'farmers' [10] Following factors are included in our personas:
• A name 
C. Quantitative research
The aim of quantitative research in this research is for unproven problem diagnosis. Some hypotheses have been found through persona such as "care at home" for elderly; however this hypothesis will be detected by other target elderly group. And then the factor or phenomena can be the evidence for researchers. Questionnaires are designed as quantitative research tools here.
I) Questionnaire design
Three special objectives are confirmed before the design:
• It must translate the information needed into a set of specific questions that the respondent can and will answer;
• Must uplift, motivate and encourage the respondent to become involved in the interview;
• It must minimize response error. Figure 5 shows the design process of questionnaires in this research.
Quantitative research
Questionnaire design process The contents of questions are chosen from qualitative research and they are specified into a type of interviewing method, after a makeup in structure, wording, order and layout, totally 56 questions are set up and they are composed of: basic information(6), basic health information (6) , health awareness(6), medical insurance(8) and healthcare needs(30). 60 example questionnaires had been tested in Guangshan as pilot test. (10 for every persona)
2) Respondents Five different rural areas: Henan, Gansu, Jiangsu, Sichuan, and Guangdong have been chosen as questionnaire areas. 400 questionnaires are sent to each area by team and they will be back at the second day, so totally 2000 questionnaires are finished in this research. Table 1 shows the respondents detail of this research, five target groups are separated. In this research, totally 1892 questionnaire are given back and the rate is 94.6%. The highest area is Henan and Gansu (93.4%) and the lowest area is Guangdong. (91 %) For the respondent types, farmer gets a highest rate 46.3% and child is least 6.2%, the real number is acceptable according to plan.
2) Question description
• Totally 56 questions are designed in this study, and they will divide into five parts:
• Basic personal information (6): Name, gender, age, address, and contact phone 
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• Medical Insurance (8): like "A good medical insurance will let me approach higher quality health care service" Healthcare Needs (32): like "I prefer to monitoring my body vital signals at home (Temperature, blood pressure)". Most of answers of questions are choices and only a little will be formed by respondents themselves. Commonly five choices are given like "Very agree", "agree", "no sense", "not agree" and "reject"., and the result will be imputed into the computer as "5", "4", "3", "2" and "I".
3) Information quality analysis
Two steps are used to look for error questionnaire in this research, which may be copied by same respondents. a) Similar comparison: Of 32 questions about healthcare needs, the questionnaire will be ignored if more than 30 answers are same. b) Complete decision: The questionnaire will be ignored if more than 12 questions are skipped.
D. Healthcare needs for China rural
Based on above research process, hot topics can be chosen as preferred research fields. For example rapid increases in the percentages of elderly people make aging and aged care one of the top-priority issues [6] . As a result, the overview of health care needs for China rural can be found. These needs will be analyzed later and result in some design opportunities, but the process will be discussed in future research paper.
V. . The international cooperative project in IQL is planned to design low cost movable/mobile community e-health system for rural area. The system is built on the wireless LAN technology known as WiFi, which is the standard developed by the IEEE 802 Committee. Current challenge and framework for health care in rural areas are provided in the detail. The research and development roadmap of IQL can found healthcare needs for China rural and the process will be achieved step by step.
